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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a deviation of a 
impact position unnoticeable in a line head of a thermal 
ink jet printer. 

SOLUTION: In the printer, an ink liquid drop D1 or D2 is 
discharged from a nozzle 14a by driving a heater 1 1 A or 
1 1 B, and is made to impact on a printing object body 
which shifts relatively to the nozzle 14a, whereby an 
image is recorded. The printer head used in the printer 
has a plurality of heaters 1 1 A and 1 1 B set for one nozzle 
14a to different positions in an ink chamber 13a 
corresponding to one nozzle 14a. The plurality of heaters— * — " 
1 1 A and 1 1 B can drive independently of each other. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 .**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The printer head characterized by to form said heater of the plurality which can be driven 
according to an individual to said one nozzle in the printer head used by the printer which drive a heater, 
make a liquid-ink drop breathe out from a nozzle, and a liquid-ink drop is made to reach the body for a 
print relatively displaced to said nozzle, and records an image in the location where the liquid-ink 
interior of a room corresponding to said one nozzle differs. 

[Claim 2] The printer head characterized by installing said two or more nozzles in the shape of an 

abbreviation straight line in a printer head according to claim 1 . 

[Claim 3] The printer characterized by having a printer head according to claim 1 . 

[Claim 4] It is the printer characterized by installing said at least two heaters in the direction of an 

abbreviation right angle to the displacement direction of the body for a print among said two or more 

heaters in a printer according to claim 3. 

[Claim 5] While driving 1 or the 1st two or more heaters among said two or more heaters which are the 
drive approaches of the printer head used by the printer according to claim 3, and were formed 
corresponding to said one nozzle and making a liquid ink drop breathe out The drive approach of the 
printer head characterized by driving different 1 or the 2nd two or more different heaters from said 1st 
heater, and making a liquid ink drop breathe out after displacement of the predetermined distance of the 
body for a print. 

[Claim 6] The drive approach of the printer head characterized by driving said two or more heaters to 
coincidence so that it may be the drive approach of the printer head used by the printer according to 
claim 3 and the driving force of said heater of any 1 and said heater of other 1 may differ among said 
two or more heaters formed in said one nozzle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive approach of a printer head in a thermal ink jet 
line printer at a printer and a list equipped with the printer head and its printer head for it not being 
conspicuous and carrying out the stripe by impact location gap of a liquid ink drop. 
[0002] 

[Description of the Prior Art] The serial head and the Rhine head are known as a printer head of the 
conventional thermal ink jet printer. A serial head carrying out the both-way drive of the head 
horizontally, and performing the print of the direction of Rhine, it carries out the predetermined distance 
variation rate of the form (delivery), and performs the print of degree Rhine. Moreover, the Rhine head 
is a thing so that a nozzle may be put in order in the direction of Rhine and the print of the one line can 
be carried out at once, after it carries out the print of the one line at once, carries out the predetermined 
distance variation rate of the form, and performs the print of degree Rhine again. 
[0003] Drawing 5 is the sectional view showing an example of the ink discharge part of this 
conventional kind of printer head. In the ink discharge part 10, the heater 1 1 for heating a liquid ink drop 
is formed on the silicon substrate 12, and the drive is controlled by the predetermined drive circuit. 
Moreover, on this silicon substrate 12, the resin film 13 which carried out opening of a heater 1 1 and its 
perimeter section is formed. 

[0004] Of the cross-section structure of the opening part of this resin film 13, liquid ink room 13a which 
has a heater 1 1 is formed. Furthermore, the laminating of the resin sheet 14 is carried out on the resin 
film 13. Nozzle 14a by which opening was carried out to the circle configuration is formed in the resin 
sheet 14. And the heater 1 1 and the resin sheet 14 are relatively arranged so that central Rhine LI of a 
heater 1 1 and central Rhine L2 of nozzle 14a may be in agreement. 

[0005] In addition, in drawing 5 , although only one ink discharge part 10 is illustrated, two or more ink 
discharge parts 10 are installed in the one direction (the direction of print Rhine) side by side in the 
shape of an abbreviation straight line. That is, a heater 1 1 is arranged in on a silicon substrate 12 at 
intervals of predetermined, and nozzle 14a is located in a line, and is formed so that it may correspond to 
each heater 1 1 . 

[0006] The liquid ink led to ink passage (not shown) from the ink tank (not shown) is guided at liquid 
ink room 13a, and is heated at a heater 1 1 within this liquid ink room 13a. And a liquid ink drop is made 
to breathe out from nozzle 14a with the energy at the time of this heating. An image is recorded in the 
shape of a dot by the liquid ink drop D which reached the body for a print. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned Prior art, extent of gap 
with central Rhine LI of a heater 1 1 and central Rhine L2 of nozzle 14a becomes a problem. In a 
manufacture process, since various errors arise, central Rhine LI of a heater 1 1 and central Rhine L2 of 
nozzle 14a are not necessarily in agreement strictly. By this gap, since the orbit of the breathed-out 
liquid ink drop D shifts from central Rhine L2 of nozzle 14a, it becomes impact location gap of the 
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liquid ink drop D, and it appears. This impact location gap is based on the location gap with the heater 
1 1 and nozzle 14a by the pasting error at the time of sticking the resin sheet 14 on a silicon substrate 12, 
existence of the dust adhering to nozzle 14a, or the include-angle gap to the roundness and perpendicular 
direction of the diameter of opening of nozzle 14a. 

[0008] Drawing 6 (a) and (b) are drawings explaining impact location gap of the liquid ink drop D by 
gap with central Rhine LI of a heater 1 1 and central Rhine L2 of nozzle 14a. As shown in drawing 6 (a), 
to central Rhine LI of a heater 11, only in X, central Rhine L2 of nozzle 14a shall have shifted (the 
amount X of gaps), and the include-angle gap theta shall arise into the regurgitation orbit of the liquid 
ink drop D by this. 

[0009] In drawing 6 (a), while the two-dot chain line section shows it, using the target position of an 
impact location as liquid ink drop D' when the amount X of gaps is 0 and the include-angle gap theta of 
the regurgitation orbit of the liquid ink drop D is 0 namely, the continuous line shows the impact 
location of the liquid ink drop D in case the amount X of gaps and the include-angle gap theta actually 
exist. 

[0010] Drawin g 6 (b) makes a table the amount X of gaps, and relation with the include-angle gap theta. 
In drawing 6 (b), it shifted to the axis of abscissa, the amount X (micrometer) was taken, and the 
include-angle gap theta (deg) is taken along the axis of ordinate. Moreover, the outer diameter of nozzle 
14a shows the value when, as for drawing 6 (b), the appearance of 17 micrometers and a heater 1 1 sets 
impression power of a heater 1 1 to 500m W, the repetition frequency of 1 .2kHz, and pulse width 
1 .5microS using 18micrometerxl8micrometer and water color ink. 

[001 1] From the actual measurement, it was set to include-angle gap theta=0.0029X-0.4878, and the 
result with theta/X =0.21 deg/mu m was obtained. Therefore, under the above-mentioned conditions, 
when central Rhine LI of a heater 1 1 and 1 micrometer of central Rhine L2 of nozzle 14a shift, the 
include-angle gap theta of 0.21 (deg) will arise. 

[0012] And when distance from the location (regurgitation location of the liquid ink drop D) of a heater 
1 1 to the impact side of the body for a print is set to R, as for the impact location of the liquid ink drop 
D, only Rxtantheta will shift from the target position of an impact location by the include-angle gap 
theta. 

[0013] This impact location gap does not become a problem especially when the amount X of gaps of 
central Rhine LI of a heater 1 1 and central Rhine L2 of nozzle 14a is small. However, when the amount 
of gaps became large, there was a problem of having become a stripe and appearing at the time of image 
recording. 

[0014] Here, with a serial head, even if it is the case where the include-angle gap theta exists in the 
regurgitation include angle of specific nozzle 14a, impact location gap of the liquid ink drop D is seldom 
conspicuous. That is, in being a serial head, even if impact location gap of the liquid ink drop D arises, 
the liquid ink drop D reaches the near field by the regurgitation from other nozzle 14a. Therefore, when 
the whole image by which the print was carried out is seen, impact location gap stops being able to be 
conspicuous easily. 

[0015] On the other hand, with the Rhine head, if impact location gap of the liquid ink drop D has arisen 
on the Rhine in order to carry out the print of the one line at once with one head, even after the impact 
location gap carries out the variation rate of the body for a print, it will be generated in the same location 
on one line. When this looks at the whole image by which the print was carried out, there is a problem 
that impact location gap will be conspicuous in the shape of a stripe. 

[0016] Drawing 7 is drawing showing an example which carried out the print using the Rhine head. A 
longitudinal direction is the side-by-side installation direction of the ink discharge part 1 0 among 
drawing, and the vertical direction is the displacement direction of the body for a print. In drawing 7 , it 
counted from the left and the impact location of the 4th liquid ink drop D4 has shifted leftward among 
drawing from the target position. Moreover, it counted from the left and the impact location of the 5th 
liquid ink drop D5 has shifted rightward among drawing from the target position. Thus, in the case of 
the Rhine head, it has characteristic impact location gap for every head. In the example of drawing 7 , 
spacing of the 4th and the 5th impact location becomes larger than other spacing. As a result, since in 
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the case of the Rhine head this property will be dragged as it is and will carry out a print, as shown in 
drawin g 7 , it becomes the stripe of a color thinner than the perimeter section between the liquid ink 
drops D4 and D5, and it appears. 

[0017] Furthermore, in this case, from the left, it counts and spacing of an impact location with the 3rd 
and each 4th liquid ink drops D3 and D4 becomes narrower than other spacing. Therefore, it becomes 
the stripe of a color deeper than the perimeter section between the liquid ink drops D3 and D4, and it 
appears. 

[0018] In addition, the technique indicated by JP,10-235854,A is known as an approach of solving 
impact location gap of the breathed-out liquid ink drop D. This technique vibrates the Rhine head in the 
main actuation direction of the Rhine head, or is carrying out specified quantity migration, and is not 
[ gap ] conspicuous and carries out impact location gap. 

[0019] However, by this approach, there is a problem that it is required to move the Rhine head in the 
main actuation direction with high precision, and a device becomes complicated. Moreover, since 
generating of the noise accompanying migration of the Rhine head can be considered, there is a problem 
of it becoming impossible to employ efficiently the silence which is the merit of Rhine head original. 
[0020] Therefore, the technical problem which this invention tends to solve is it not being conspicuous 
and carrying out impact location gap in the Rhine head of a thermal ink jet printer. 
[0021] 

[Means for Solving the Problem] This invention solves an above-mentioned technical problem with the 
following solution means. In the printer head used by the printer which invention of claim 1 drives a 
heater, and makes a liquid ink drop breathe out from a nozzle, and a liquid ink drop is made to reach the 
body for a print relatively displaced to said nozzle, and records an image It is characterized by forming 
said heater of the plurality which can be driven according to an individual to said one nozzle in the 
location where the liquid ink interior of a room corresponding to said one nozzle differs. Invention of 
claim 2 is characterized by installing said two or more nozzles in the shape of an abbreviation straight 
line in a printer head according to claim 1 . 

[0022] Invention of claim 3 is a printer characterized by having a printer head according to claim 1 . 
Invention of claim 4 is characterized by installing said at least two heaters in the direction of an 
abbreviation right angle to the displacement direction of the body for a print among said two or more 
heaters in a printer according to claim 3. 

[0023] Invention of claim 5 is the drive approach of the printer head used by the printer according to 
claim 3. While driving 1 or the 1st two or more heaters among said two or more heaters formed 
corresponding to said one nozzle and making a liquid ink drop breathe out It is characterized by driving 
different 1 or the 2nd two or more different heaters from said 1st heater, and making a liquid ink drop 
breathe out after displacement of the predetermined distance of the body for a print. 
[0024] Invention of claim 6 is the drive approach of the printer head used by the printer according to 
claim 3, and it is characterized by driving said two or more heaters to coincidence so that the driving 
force of said heater of any 1 and said heater of other 1 may differ among said two or more heaters 
formed in said one nozzle. 

[0025] Since two or more heaters which can be driven according to an individual are arranged to one 
nozzle in this invention in the location where the liquid ink interior of a room corresponding to one 
nozzle differs A liquid ink drop can be made to be able to breathe out, or by changing the heater which 
should be driven for every line among two or more heaters, and changing the driving force of two or 
more heaters, even if it is the same nozzle, the regurgitation include angle of a liquid ink drop is 
changeable. Therefore, the impact location to the body for a print of a liquid ink drop is changeable. 
This becomes possible not to be conspicuous and to carry out impact location gap of a nozzle proper. 
[0026] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained with 
reference to a drawing etc. Drawing 1 is the sectional view showing 1 operation gestalt of the ink 
discharge part of the printer head by this invention. In drawing 1 , the same sign is given to the same 
part as drawing S , and the overlapping explanation is omitted suitably. Moreover, like drawin g 5 , 
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although only one ink discharge part 10A is shown, in drawing 1 , two or more ink discharge part 10A is 
prepared in the direction of print Rhine together with the shape of an abbreviation straight line, and the 
Rhine head of a thermal ink jet printer consists of drawing 1 similarly. 

[0027] The bodies for a print, such as a form, are fed to a printer, and while carrying out the variation 
rate only of the predetermined distance relatively to nozzle 14a into a print, after the print, the 
conveyance roller which pinches and conveys, predetermined delivery device, for example, body for a 
print, for delivering paper, the mechanical component which drives the conveyance roller, the control 
section which controls the drive of a mechanical component, etc. are prepared. 

[0028] Moreover, the printer head is arranged so that nozzle 14a of ink discharge part 10A may counter 
through predetermined spacing from the print side of the body for a print. And liquid ink is guided into 
liquid ink room 13a through ink passage from an ink tank, and liquid ink is heated by heater 1 1 A or 1 IB 
within this liquid ink room 13a. A liquid ink drop is made to breathe out from nozzle 14a with the 
energy at the time of this heating, and the liquid ink drop D is made to reach the body for a print. 
[0029] With this operation gestalt, ink discharge part 10A forms two heaters 1 1 A and 1 IB to one nozzle 
14a. It is LI A about central Rhine of each heaters 1 1 A and 1 IB, respectively. And LIB It is shown. 
Heaters 1 1 A and 1 IB are arranged in the direction of an abbreviation right angle to the displacement 
direction of the body for a print in a printer. Furthermore, Heaters 1 1 A and 1 IB are arranged so that it 
may become axial symmetry to central Rhine L2 of nozzle 14a. 

[0030] By arranging each heaters 1 1 A and 1 IB like this operation gestalt, it is central Rhine LI A of 
each heaters 1 1 A and 1 IB. And LIB It becomes specified quantity gap ****** from central Rhine L2 of 
nozzle 14a. 

[003 1] Next, the drive approach of the heaters 1 1 A and 1 IB of a printer head is explained. 
(The 1st operation gestalt of the drive approach of a printer head) Each heaters 1 1 A and 1 IB consist of 
1st operation gestalten so that it can drive according to an individual (becoming independent). That is, 
only heater 1 1A can be driven, the liquid ink drop D can be made to breathe out, and only heater 1 IB 
can be driven and the liquid ink drop D can also be made to breathe out. The mechanical component (not 
shown) which enabled it to drive these independently is electrically connected to Heaters 1 1 A and 1 IB, 
and the drive of Heaters 1 1 A and 1 IB is controlled by the mechanical component. 
[0032] When only heater 1 1 A is driven and the liquid ink drop Dl is made to breathe out, since the 
liquid ink drop Dl degree[ of predetermined angle ]-shifts and is breathed out to central Rhine L2 of 
nozzle 14a, it reaches the location which shifted to right-hand side among drawing 1 . When only heater 
1 IB is driven and the liquid ink drop D2 is made similarly to breathe out, since the liquid ink drop D2 
degreef of predetermined angle ]-shifts and is breathed out to central Rhine L2 of nozzle 14a, it reaches 
the location which shifted to left-hand side among drawing 1 . 

[0033] In case a print is carried out to one Rhine of the body for a print, one of heater 1 1 A or 1 IB are 
driven, and the liquid ink drop Dl or D2 is made to reach the body for a print with this operation gestalt. 
And only predetermined distance carries out the variation rate of the body for a print, one of other heater 
1 IB or 1 1 A are driven, and the liquid ink drop D2 or Dl is made to reach the body for a print in the 
following one line. This approach is repeated by turns. By drawing 1 , ink discharge part 10A shows the 
example which drove heater 1 1 A first, made the liquid ink drop Dl reach the target, carried out the one- 
line variation rate of the body for a print, then drove heater 1 IB, made the liquid ink drop D2 reach the 
target, carried out the one-line variation rate of the body for a print further, then drove heater 1 1 A, and 
the liquid ink drop Dl was made to reach. 

[0034] Drawing 2 (a) - (c) is drawing showing the example at the time of making the liquid ink drops 
Dl and D2 reach the body for a print as mentioned above, respectively, and recording an image. In 
drawing 2 , the longitudinal direction in drawing is the side-by-side installation direction of ink 
discharge part 10A, and drawing Nakagami down is the displacement direction of the body for a print. 
Drawing 2 shows six liquid ink drops Dl or D2 to one line. 

[0035] Moreover, it is shown among drawing that the sign of "A" shown in the left end in each Rhine 
and "B" drove Heaters 1 1 A and 1 IB, respectively, and made the liquid ink drop reach the target. That is, 
Rhine which attached the sign of "A" is the liquid ink drop Dl, and Rhine which attached the sign of 
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"B" is the liquid ink drop D2. 

[0036] In the example of drawin g 2 , it counted from the left among six liquid ink drops Dl in one line, 
or the impact location of D2, and the 1st, the 3rd, and the 6th thing have reached the target position. 
Moreover, it counts from the left and the 2nd and the 5th liquid ink drop Dl, or D2 is specified quantity 
gap ****** from a target position to the inside of drawing, and right-hand side. Moreover, it counts 
from the left and the 4th liquid ink drop Dl or D2 is specified quantity gap ****** from a target 
position to the inside of drawing, and left-hand side. 

[0037] In this case, when the impact location gap by one line arises over all Rhine, it becomes being the 
same as that of the example shown by drawing 7 , and a stripe comes to be conspicuous. However, with 
this operation gestalt, heater 1 1 A or 1 IB was made to drive by turns for every Rhine, and the liquid ink 
drop Dl or the impact location of D2 is shifted equally to right and left for every line. The stripe 
generated in the shape of Rhine in the displacement direction of the body for a print stops thereby, being 
conspicuous as shown in drawing 2 . 

[0038] It is made different [ the liquid ink drop Dl or the impact location of D2 according / drawing 2 
(a), (b), and (c) / to Heaters 1 1 A and 1 IB respectively ]. 
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uizx&a yfffimvnm&tiimxi'ZW'Rthmxfo 

!>„ E|6 (a) ^-riatC. b-^-1 l»+/t»5-f 
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yL 1 yX;H4 a<7)4«l>74 >-L2#XJt'tt 

[0009) 16 (a) XHX*«0tft->T>f 

y^^D^ttttlii3io«^x>^* i 0T*l.t#, -r 
too l o] H6 (b) ii, xumxt, nigxuet 

<7)m\%ZmzLtzh<F)X°fo&, H6 (b) Xit. fltM(C 
■«l*X (mi) SrfcO, «ttfcfcSXP0 (deg) 
SrfcoTV**. H6 (b) J±, ;X;H4a^ 

f£#U 7^m, t-?-l lMMBifil 8//raX 1 8 At 
m, y?*fiV^t-^-l 1^EPJP«^)$:5 0 

OmW, < OiBLjaadRl • 2kHz, avwiHI. 5 
M S t t b £ LT V i£ . 

[ooin usaei o . 

ft^Xl/6> = 0. 0029X-0. 4878 
6'/ / X = 0. 21deg/jLim 

1 1<?)4M>74 >L 1 t/X/H4 a«^t>7^ VL2 
tA'lAtmfnSt 0. 2 1 ( d e g ) <7)ft&XVd 
ifi^Chz\bbts:h. 

. [0 0 1 2] b-^-1 lOfil (4 V?Wfi& 

mt , *3¥<aa<7) anas** r x t a n <? /^-wis 

[0 0 13] £<o*3MiHXMi, t-?-l lco+'D 
5^fyLl t/X;H4 aco^'byj >l 2 tcoXi^A 
Xtf'bZ^^bZlZmzfflMttZKt}^^. L#»U *OX 

&b^offlUtf$>i*i. 

[0014] ZZX\ y'J7/K7 h'T'W:, ^SO/X 
;H4 a<Ottffl««fc:ftKXU'^*efiqgE^S«^- , C*o 

v\ -t^t)^, yy7;^7Kt^6^tii 4 y? 
mmD<7)mw&.wxutf±txi>. w&wmmz. m 

<r>/X)V14 a ft^tfDtttiUC yfMffiDtfmW 
[00 15]-*, 7^y^7HT'li, 194>-£lo 

mmDcom&tiLW.x\sti i §itx^& t , zcomw&wx 



[00 16] 07(i, 94 HSrffl^TEpHLTt- 
«t*tH-C*4. H+. 1 0 

D4«o*Wi4Si, SUHiSiO®*, fcfrfrtcf-ftT 

tm®m.xvt:^~$-&. micomxkt, 4sit5fi 
t omw&.wcDfflmiz. , ffi^iam o js < & & . 5 4 v 

^JK»D4i:D5i:<0FSI«. JifflSU OiS^fecOXxi: 
[00 17] £j&»£R;lT3#Bfc4 
(±, fl&*>ISPBJ:9lfc< : fl:S. iot, ^fy7MD3i 

[0018] ttffi$<xfc4 y^^Dco#wea 

XU^M^-TS^k LX , #BH¥ 10-235854 
y^7 H<0±*t^ri6|fe:94 vs y KSrSSttS-fcfcO, 

[0019] LA>L, ^CO^t'Ji, 5^^7 KSr± 

im^o^<7mSL^L^fih<nX\ y^y^ y V 
**cr>* U -y hX'$>Z>ffim&Z£fr-fc\ttfXZ%<% 

[0020] ttz&~>x. *miwmiL£ 0 t-t&m 

H(i, -r- v;W4 y?y'i y vr'jy^^^ H 

(cfev^r, mm®.kxu&B±tz%<-f&c:bX'$>h. 

[002 1] 

[|WB*W»-r&n:«><0#S] *% B ^i, liJlTOfl?^ 

«rieyx;H^LTffl*wcsHa-tsepii*r«*tc 

£ti&7°V y?^ -/ Vlz&^X , l -5c7)Buf 5 y XyK;W 

EisxMzMjBLtzJ y7mmfte>m%&&Mizmffz 
(7)7'jy^\7 HHcfcv^T, im<offi9is xjuzw&mm 

[002 2] ff*3S3^^QJ<i, f»#Jg 1 t83tt<OX 'J 



!(4) 002-240287 (P2 0 0 2-5S87 



izMkztix^&zbzmwb-th. 

[0023] msm 5 coftpm*. msm 3 tzamnr u 

1 ooMfey X/Hc#fjfc LTSff S>*ufc*Rtf>ffiriEb - 
^-oa*>, lXJi2fcU:<OS51b-*-S:iB»l,T4 
>?^£tt!i;£-£ftkkU;:. epB**f*fl«Of9rJ£8E8t 
O^ftf&K. Btiiemi b-^-kH&ft 1X(±2J^±0 
$ 2 b - ? - £ IB it) L T A V 7 WM £ tt ffi S tfft - 4: 2: 

[0024] If im 6 c7)^BJ(i , ffcglg 3 £iBB*>7 'J 

1 ocomriey X/KclS^^ti^1tmcOBt)!Sb-^-co d 
vvtfh.a»i0>filiEb— fc. ftecoicomfieb-^ 

«c«jCLfc-f >-7ffimn<D&%:&Qmi / z®mztix\ l ^ 

ot, MSc<ob-?-oo*>. l 94 yztuzmmti- 
Zt-f-Z&tTA >?Mffi&aklilZ-£t:t) . &fto 

ivx-h^xh. a vfmmnvtibftig.^x.hzbtfx' 

£ft. Lfc#-pT. A >?mffi<03M*tgtfb'\<r)mW<iL 

WfiKBXW S" B Afc * < -T * - k a*»Tflfi k 3: ft . 
[00 26] 

HT&ft. 0ltt5V^> HSklPHKwa^tctilsi-flF 

H1TI4. B5fcfil*fc, looW y^ttttjgpi oao 
«^£^LToft?^\ egitctivvtfciaittfc:, m&.<r>Av 
9^HM\0PJfi^m^A yUftlztt&WM.mzMAX'®. 

[ 0 0 2 7 ] 7»J y^fcti, ffl«l8?<3^*Mfc#£»&« 

tSmtiLZlk&b b fcfc, EPHat««f«6f 

i*o-9*S\ *WH^n-5*re«r*Siiail». RtflB 
»«Wffi»*W»^-4*!l«aiJ«St*«ifttt t>tiX oft . 

[0028] 4fc, r'jy^Kn Ay^m^mi 
£ifi-Lxnfa't&±diznmztix\^. zlx. av 

7 7>7fr^4>7m3% : k-ftLXAy'?WMl 3aftl: 

i u^i i bizx^xa yfrnzim-tz. zcotm 



[0029] *SQi0BJBTJi« 4 y^ttitJSC 1 0 AH. 
locoyX;H 4 a&ttU 2-?<0b-?- 1 1 A&tA* 
1 1 BSrRWfc tot' £>ft. &b-?-l lA&tfl 1 
Bco^'t^A yZZtlZ'tlL 1 A WL1 B T'^-T. 
b-^-1 1BI1 r'jy^TOEPH^f*; 

t;. b-^-i usyi lBli. 7X;H4a(0W 

7 -r y l 2 £*t lt tow* fc =5r s J; a icies $ tix v > 
ft. 

[0030] ^mmmmcox o ic#b-?- 1 1 arv 

1 1 B€:E®f ftdk^iD. #b-*-l 1ASC/1 
lBf)4"^7^fyLl A &^L1 B 14, /X/H4a 

cotp'L^A yL2frt>m%M-?tx&zbbtc&. 
[0 03 1 ] mz. rvyf^y h'COt-^-1 1 AS. 

i b comwtfmzi\ ixim-tz . 

jBJB-ctt. #b-^-i iar^i i b(4. mmz m 
±tx) mmx-£z>£o<,zmj&ztix^&. -r%fr*>. 
b-^-i i Acox-zmmixA yrmmDink&Zit 
&zbtfx*z, a*ob-?-i i B^^mmtxA y 
?m.mDzvtiiiZit&c\bi>x'%&. t-^-ius 

tXl 1BCI1 ^n4>^fciLTigSlJT#ftJ:dtct^ 
J;oTb-^-l lASlfl 1 Bcr>%m)}tf®mZtl&, 

[0032] b-^-i lAcD^mmLXAy^mm 

ftcoT\ Hi*. ^{fflt-m/ii2ilic*5¥-rft. R« 

b-^-1 1 B^^^IBKjLT-f y^?SjiSD2$rP± 
ttS$^k&«, ^>^i«D2(i, /X;H4a«+ 
yL 2t^tTF^^Jg-fixTD±ai$nftc7)T\ 
HI ^fflOt-f n^{4B(c«5¥-tft . 
[0033] #3SSBBJBTte. HPliW*^^ 1 o<09^ 
ytcepffl-Tftl^. v^-r^-^-cob-^-i 1AX(41 
1 B LT A y 1 X(4D 2 £ epH*fmtt£ 

#3¥$-ti:ft. -ett. ^mnmw^m^mmsmm 

•fr, SOI yAyX'li. 1 BX(4 

1 1 ASrlBiftLT^f y?»D2XIJD 1 £ EPiVttStt 

y^ttai^l OAli, S^tcb-^-l 1 A£ggl!jL 

■c-r y^jsaiD i tmnfkw* i?Ay$z 

StCb-^-l 1 B*mWlLXAy?ffi.mD2 

tt-^- i i AzmmtxA y?mmD 1 ^#3P$-t*- 

^JSr^LTV>ft. 

[00341 12 (a)-(c)(l -€"ix^ix. ±a>0 

J; d t'LT epMttmmzj ytmmv l &1>'D 2 Sr*5i 
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[00233 m im 5 . it 3 cias^r >j 

1 icDrntxiS XMzttfc LX t£(t hfitz Hffcofuie t - 
^-c?)?^ lX{i2JiLhomib-^-SrlB»LT-f 

<?mmm^ mmmit-?-tm%& ixiz2u±co 

m 2 b -9-*WM LX A V tmmZVfc&^h Z t S: 
[0024] If Sm 6 c7)^BB(i , fS^JB 3 CieiJcOT 'J 

i Oct) Htrigy x/wcish- t>titim$kcomi e t - ? -co ? 

[0025] *%BJtCfcV^T(i, 1 msXMzM L 

x. mmzmm*jm%WMcDt-?-rf. ir>co;x>v 
iznissLtzJ >7mm.ftcn>m%&®.mzwm%:ixx^h 

cox. Mfkcot-7-cooio. \~>A yZblzWm-f^ 

imm.cot.-7-cr)mmjiZ3£z-&ztx\ n-cojx 
w.z$zthzktfxzz>. iixtio. sx/uwmcom 

W®.mxUZgiLtz%:<-t&Ztl)*iim£ti:Z>. 
[0026] 

[^^nMcoff^] jjit. mmmzmmLx. 
(D-mtmm.^^xmm^-h. muz. *wwz£& 

mx'fo&. muz&^x. H5 tmm<o&mzizm-tt 

mix-ii. mst mmz. \^<d4v?vl\&%\ oa«o 

^ttffigp i o Atfwwyj y%fttzmw.mmzMLA,xm 

tft>tl. *)r—~?)V4 >7iS* -y h7°Uy^c 7 )7^ y^-y 
F2:fiffiSH~&<, 

[ o o 2 7 ] yfiziz, mffi%?cozmn^foz&M. 

U tm^ZteSXlll 4 a^LTfflWWm^St 
;W^{a£-tt&fc t fcfc, EpfflflHcti^I^Sfc^Offi 

[0 0 28] T'jy^-y Fti. -fy^ttajSBl 

0A(7)/X;H4 a^EPH^m^OEpiiM^^Eff^raPra 
£tf-LT*H*rri> idtSBS$tiT^^»o -eL-c, y 
7?y?frhA >7(m*-ftLX4V-?mmi 3af*jtc 

Ay^m^nL. ^>?iii3a(*in-^- 

llA^fl 1 B(,z£~>X4 >7ffi.*Mfkf%>. .KOMfc 
^C0^)V*?-\,z£r)A>-7Wm*;X)V\4 a£>£>tt 



iHS-fr. 4y?^D£EPHtt«tt£#5¥$-t±-g>. 
[0029] *SlM^®t'«, A y^tttfjgB 1 0 Ate, 
l^yXyH4ai;^L, 20c7)t-?-l 1 A&tf 

1 1 Bzmvfzitcox'hh. #b-^-i iami i 

b-?-l 1A&IX1 lBfi, 7V>?XC0tmtt%.tk 
co^mtfolzttLXWrnft-trftlzZmZtiX^Z. $£> 

C b-?-l 1 A&t/l 1 Bte, JXiVl 4 aC7)4>4> 
yL 2 tttLT*l*f^3r.g> J: o (cIBS^flT^ 

[0030] ^UStff^Oj; o C#b-*- 1 1 A&tf 

i lBSrsaw-sifctcto, #b-?-i i azwi 

1 B<04"l>7-f yL 1 A 3fctfLl B (i, yX;H4a 

[0031] mz, 7•yy^'^7 K«b-^-i 1 as 

Z/l 1 BtfOiBffii^Cov^SiB^So 

mmxiz. #b-^-i lAsr/i 1 biz. mmiz m 
iLtx) mmx'Z&xuzm&LZtix^z. -t%hh. 
b-^-i i Acofrzmmtxj yfrnwiDZBiia,^ 

&c\t&X'%. *ot-^-l 1 Bco^SrlBWtT-f y 
^aE»D*i!taj$**ifct>'C'&S. b-^-1 IAS. 

^liBtti Lxmmxz z&oiz 

[0032] lAW&mLXJyftttM 

d izatmzittztziz. a ytmmvuz. sx/ui 
t^-r, sit, ^fflic-m^ffiB^p-r-s. ih]« 

b-^-1 1 B^$:|gij|LT-f y?iB»8D2£tt 
^y^WD2ll yX;H4ao4> 

,t>7-f yL 2izttLxmmft&-rtixn£iii2tiz>cox\ 

[0033] *HW0B!B"C«, EPHW^^cT) 
yfcrBW-r&BR. i^-ffu6*-^r<ob-^-i UXIil 
1 BZmmtXJ y?mffiD lX«D2«:Epa*HRfltt 

•fr, «<oi5-f yc-iiu io-^ot-^- 1 1 Bxti 

1 1 A^fgWLT-f y^?g?®D 2XJiD 1 SrEPMW** 

y?ttffiSISl 0AI1 fWct-j'-l 1 A5rSg»L 
XA y?tmD 1 £PB*«fef*S: 1 5>f y^ 

<XtCb-^-l 1 B£iM&LT4 y^?R?®D2 
^*5¥^-ti:. $4>(cWlii««flsSrl5-f y&GLZit. X 

tcb-^- 1 1 AzmmtxA y?mmD 1 **^$-ti: 

[00343 02 (a)-(c)li *tl*tl. ±^ 
X o iz LX WWtt^mzA y tmffiD 1 RT/D 2 2r*3i 

tjv^T, E34«£fcfiri*U±, A yftt&Ml 0 Acorns 
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b-^-i ic*mmi>%^x\ t-*-i ia 

&V1 1 BOlgi)^P A au'P B £f®BLT, 
g£PIKLT^&^ b-?-l lC^|5)B#^|g 

[ 0 0 4 9 JULL. ^BJ^-HSfi^li^oV^TSiBBL 

( 1 ) afrSOftJgJB-CMu 200b-*- 1 1 A&tM 1 
B£fflU.S%6\ &t^3oc0t-^-l 1A. 11BS 

[00 50] ( 2 ) 2oe7)b-?-l 1 A&l/l 1 B£ 

4 a <9<tM>5 4 ^ L 2 K#f L T ll#f <Ti>&V\ 
■ftcte-h, 2-?(0t-^-l lAtl lBtfWBW 
/X/U 1 4 a<D4"l>^ 2£#f LT-fftT k& 

Ob-^-$ryX;H 4 a<7)4"l>7-f > L 2fc*tLT*t 

[00 5 1 ] (3) 4fc. t-*-£3 0J2Ltift{tS*a 

atftZ-£Z>£olzLXi>Rt<\ ffl*.lf. H4T5*Lfc-f 
v^ttttjofl i oa' fcrtsvvc, s^o^-f y-mb-? 

-1 1 AO*£igi&LT4 y^iiD^tttbSt. &5 
-fyT1ib-^-i l CcnTtZWMLXA y?$wifD£ 
ttiiJSHts S&fctf:^ y-C'Jib-^-1 1 Bco^^lg 

LT >f y^JKWD ittffiS** - 1 1 T* 4 . 
[00 52] 

mji*m£K'oi-&ztmz&*). * y?m&<r>QMn 



[HBBcofS*5rtKBJ] 

[Hi] *ls3CJ:S7'jy^'y K*>4 y7mtti®<v 

-mwm z^mmmx-h & . 
[02 1 ( a > ~ ( c > ii, -Hi-m. wmnmrnzj 

[03] ( a) ~ (c ) ii, ZtLZ'tl?Vyf\v HO 

b - ? -<mm%m<r>'%, 2 mmnm &mt? & bt® ere 

[04 3 *l%BJ(c <fcl>7°ii yj"\y Y<r>4 y? ttmgflo 
ViKomtmm £ l> <r>x-b -> x , ryy^7K«b 

4. 

[05 3 <ayw>ir— f<o-t y^ttifjgp^— 

[06 ] ( a ) »V ( b ) ii. t 4 
yX/Utf)4"l>7-f ^fcWXKcJ: S-f y^^co#5W5 
MXP £ t&njft- 4 0"C& 4 . 

[07] 7 4 ^ y H WC EPH Lfc— fciRtf-BTC 
S>4. 

10. 1 OA. 1 OA' A y^ttitigff 

11, 11 A, 11B. 11C b-* — 

12 -/'Jnyii 

13 8JJ^:m;ua 
13a -f y?$tS 

14 angv—h 
14a JXlV 

D, Dl. D2 Ay?m& 

LI, L1 A , L1 B . Ll c b — ?— 11, 1 
1 A. 1 1 B, 11 C04M>5^ V 
L2 yX/H4a^)W7^fV 
X (LI £:L20) XVi 

e MXI/ 
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f | ,14. 



13a 
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L1 A 
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L1B 
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(12)WMi Em F?-A(##) 2C057 AF30 AG46 AM40 AN05 AR18 

m^WllKta a «Jl|6TS7#35^ V- BA04 BA13 



